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1
$R$ , $A$ $R$ , $R$ 2
$p,$ $q$ , $f\in A$ $f(p)\neq f(q\rangle$ , $A$ $p,$ $q$
$R$ $E$ , $A$ $E$ 2 , $A$ $E$
( ) $A$ $f,$ $g(g\not\equiv 0)$ , $f/g$ $R$
, $R$ $p$ $(f/g)(p)$ Royden [5]
, $R$ 2 $p,$ $q$ , $f\in A,$ $g\in A(g\not\equiv 0)$ $(f/g)(p)\neq(f/g)(q)$
, $A$ $q$ $R$ $E$ , $A$ $E$
2 , $A$ $E$ ( ) $g\equiv 1$
,
$A$ $R$ $H^{\infty}(R)$ ,
$\mathcal{M}(R)$ , $H^{\infty}(R)$ 2 , point evaluation $R$
$\mathcal{M}(R)$ - Myrberg [3]
, $R$ $D$ 2 , $\pi$ : $Rarrow D$ 1
$\pi^{-1}(z)$ 2 $H^{\infty}(R)$ , $\mathcal{M}(R)$ $R$
$D$ - $R$ $H^{\infty}(R)$ $-$
$D$ , $H^{\infty}(R)$ $H^{\infty}(D)$
- $R$ $H^{\infty}(R)$ –
$R’$ , $H^{\infty}(R)$ $H^{\infty}(R’)$
, $H^{\infty}(R)$






$A$ $H^{\infty}(R)$ , $A$ –
Gamelin-Hayashi [$2|$
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1. $R$ $A$ , 2
$(a)A$ $R$ .
$(b)R$ A , $A$ $R\backslash \Lambda$ .
$R$
$R$ $U,$ $E$ , $A$ $U$ $U\cup E$
, $A$ $E$ $U$
2. $R$ A , 3
$(a)A$ $R$ .
$(c)R$ $\{.I<_{n}’\}$
(i) $K_{1}\subset I\mathrm{f}_{2}\subset R_{3}’\subset\cdots$,
(ii) $R=\cup K_{n}\mathrm{z}$
(iii) $A$ $\mathrm{A}_{n}^{\nearrow}$ $\partial I\{_{n}’$
$(d)R$ $\{D_{n}\}$
(i) $\partial D_{n}$ 2
(ii) $\overline{D}_{1}\subset\overline{D}_{2}\subset\overline{D}_{3}\subset\cdots$ ,
(iii) $R=\cup\overline{D}_{n}$ ,
(iv) $A$ $\partial D_{n}$
, 1 , $(\mathrm{a}),(\mathrm{b}),(\mathrm{c}),(\mathrm{d})$
2 Royden’s resolution
$R$ $A$ Royden’s resolution $\tilde{R}$ Royden
[5] $A$ , , $R$
$R$ 2 $q$ , $p,$ $q$ $\rho$ ,
$\sigma$ ,
(i) $\rho(p)=0,$ $\sigma(q)=0$




, $\rho,$ $\sigma$ $R/\sim$ ,
$R/\sim$
$\varphi$ : $Rarrow R/\sim$
$R/\sim$ $\tilde{R}$ , $R$ $A$ Royden’s resolution
Royden [5] Royden’s resolution $|J$
$\varphi$ : $Rarrow\tilde{R}$ $R$ Royden’s
resolution
1. $R$ 2 $p,$ $q$ $A$ , $p$ $U$ $q$ $V$
, $A$ $U\cross V$ $(p, q)$ 2 $(p’, q’)$
Proof. $f,$ $g\in A,$ $g\not\equiv \mathrm{O},$ $(f/g)(p)\neq(f/g)(q)$ $f(p)\neq f(q)$ $g(p)\neq g(q)$
, , $f(p)=f(q),$ $g(p)=g(q)$
$g(p)=g(q)\neq 0$ $(f/g)(p)=(f/g)(q)$ , $g(p)=g(q)=0$
$f(p)=f(q)\neq 0$ $(f/g)(p)=(f/g)(q)=\infty$
, $f(p)=f(q)=g(P)=g(q)=0$ $g\not\equiv \mathrm{O}$ $P$ $U,$ $q$
$V$ , $(U\backslash \{p\})\cup(V\backslash \{q\})$ $g\neq 0$ , $(f/g)(U)\cap(f/g)(V)=\emptyset$
$(p’, q’)\in U\cross V,$ $(p’, q’)\neq(p, q)$ , $p’=p$ $q’=q$ $g$ 2
$p’,$ $q’$ , $p’\neq p$ $q’\neq q$ $g(P’)\neq 0,$ $g(q’)\neq 0,$ $(f/g)(P’)\neq(f/g)(q’)$
$f$ $g$ 2 $p’,$ $q’$
$R$
$P$ , $M(p)=\{f/g : f, g\in A, g\not\equiv 0, (f/g)(p)=0\}$ , $\nu(p)$
$M(p)$ $p$
2. $R$ $p$ , $M(p)$ $p$ $\nu(p)$ $h$ , $p$
$U$ $A$ $ffi\mathrm{h}$ $f=\Sigma_{n=0}^{\infty}c_{n}h^{n}$
Proof. $z(p)=^{0}$ $(U, z)$ , $h$ ( $h=Z^{\nu(}p$) $p$
$f=\Sigma_{m=0}^{\infty}az^{m}m$ , $a_{m}\neq 0$ $m$ $\nu(p)$
, $m$ $s$ , $t\nu(p)<s<(t+1)\nu(p)$
$t$ , $(f-\Sigma_{k=0k}^{t}a(\nu p)h^{k)}/h^{t}=(f-\Sigma_{k=}^{t}\mathrm{o}a_{k(})z(p))\nu pk\nu/z^{t\nu(p)}=$
$a_{s}z^{s-t(}\nu p)+\cdots$ $M(p)$ , $s-t\nu(p)$ $\nu(p)$ , $\nu(p)$
3. $A$ $R$ , $R$ $p$ $\nu(p)=1$ ,
$p$ $U$ $A$ $U$
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Proof. $p$ $(U, z)$ $h$ 2 $\nu(p)>1$
$U$ $h=z^{\nu(p)}$ 2 $p,$ $q.\text{ }$ , $p$ $V_{p}$
$q$ $V_{q}$ $\phi(p)=q$ $\phi$ $V_{P}$ $h\mathrm{o}\phi\equiv h$
, 2 , $f,$ $g\in A(g\not\equiv 0)$ $V_{\mathrm{p}}$ $(f/g)0\phi\equiv f/g$ ,
$(f/g)(p)=(f/g)(q)$ , $A$ $R$
$\nu(p)=1$ , $h=z$ { $U$ $h=f/g,$ $(f, g\in A)$
$U$ $p$ , $U\backslash \{p\}$ $f\neq 0,$ $g\neq 0$
, $U$ 2 $A$ $f$ $g$ .. . :
3. $R$ $A$ $Royden^{y}S$ resolution $\tilde{R}$ $\varphi$ $R$
2 $p,$ $q$ , $\varphi(p)=\varphi(q)$ $p,$ $q$ $A$
$\varphi$
$A$ $R$
Proof. Royden’s resolution , – $\varphi(p’)=\varphi(q’)$ , $p’,$ $q’$ $A$
$\varphi(p)=\varphi(q)$ , $\varphi$
, $p$ $U,$ $q$ $v$ $p’\in U,$ $q’\in V,$ $\varphi(p’)=\varphi(q’)$
$p^{J},$ $q’$ 1 $p,$ $q$ $A$
, $p,$ $q$ $A$ $h_{p}\in M(p),$ $h_{q}\in M(q)$
2
$p,$ $q$ $h_{q}(p)=h_{p}(p)=0,$ $h_{p}(q)=h_{q}(q)=0$ ,
$h_{q}\in M(p),$ $h_{p}\in M(q)$ $h_{p},$ $h_{q}$ $p,$ $q$
$(h_{p}/h_{q})(p)\neq 0,$ $(h_{p}/h_{q})(q)\neq\infty$ $p,$ $q$




2 $p$ $U,$ $q$ $V$ , $f\in A$ , $U$ $f=$
$\Sigma_{n=0^{a_{n}h^{n},V}}^{\infty}$ $f=\Sigma_{n=0}^{\infty}b_{n}hn$ $a_{n}=b_{n}(n=0,1, \cdots, k-1)$ ,
($f-\Sigma_{n=0}^{k-}1$ anh $/h^{k}$ $A$ , $p$ $a_{k}$ , $q$ $b_{k}$ , $a_{k}=b_{k}$
$n$ $a_{n}=b_{n}$
Royden’s resolution $\rho=\sigma=h$ , $z\in h(U\cup V)$
$f$ $p^{-1}(z)\mathrm{u}\sigma^{-1}(z)=h-1(z)$ , $p\sim q$
$\varphi(p)=\varphi(q)$ :
3 1, 2
Proof. $(\mathrm{a})\Rightarrow(\mathrm{b}):\Gamma=\{(p, q)\in R\cross R:_{P}\neq q,p,$ $q$ { $A$ }
1, 3 $\Gamma$ $R\cross R$ $\{R_{n}\}$
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$R$ exhaustion $p\in R$ $\chi(p)=\min\{n : P\in R_{n}\}$ ,
$\Lambda=$ {$p\in R$ : $q\in R$ $(p,$ $q)\in\Gamma$ $\chi(q)\leq\chi(p)$ }
$A$ $R\backslash \Lambda$ 2 $p,$ $q\in R\backslash \Lambda$
$(p, q)\in\Gamma$ $\chi(q)\leq\chi(p)$ $p\in\Lambda,$ $\chi(p)\leq\chi(q)$ $q\in\Lambda$ ,
$\Lambda$ $R$ , $\Lambda$
$\{p_{m}\}$ $R$ 1 $p$
$\{p_{m}\}$ $R_{n}$ A $p_{m}$ $q_{m}\in R_{n}$
, $(p_{m}, q_{m})\in\Gamma$ $R_{n^{\mathrm{X}}}R_{n}$ , $\{(p_{m}, q_{m})\}$
$R\cross R$ 1 , , $\Gamma$ $R\cross R$
$(\mathrm{b})\Rightarrow(\mathrm{d}):R$ exhaustion $\{R_{n}\}$ , $\partial R_{n}$
Jordan , $\partial R_{n}\cap\Lambda=\emptyset(n=1,2, \cdots)$
$n$ , $\partial R_{n}$ , $R_{n}$ $\Lambda$ ,
Jordan $\mathrm{J}_{\mathrm{o}\mathrm{r}}\mathrm{d}\mathrm{a}\mathrm{n}$
$L_{n}$ , $D_{n}=R_{n}\backslash L_{n}$ , $\partial D_{n}=\partial Rn\mathrm{U}Ln$ , (d)
$(\mathrm{c})\Rightarrow(\mathrm{a}):R$ $A$ Royden’s resolution $\tilde{R}$ , $\varphi$ : $Rarrow\tilde{R}$
$\varphi$
$K_{n}$ , $\varphi$ $R$ , 3 $A$
$R$
, $\varphi(\partial K_{n})$ $V$ , $w\in V$ $\varphi^{-1}(w)\cap I\iota_{n}’$ 1
$\partial I\mathrm{t}_{n}’$ $U$ , $A$ $\mathrm{A}_{n}’$ $U$
$\varphi$ , $\varphi(U)$ $\varphi(\partial K_{n})$ $w\in\varphi(U)$
$p\in U$ $\varphi(p)=w$ $K_{n}$ $p$ $q$ $\varphi(q)=w$ p $q$
$A$ , $V=\varphi(U)$
$\varphi$ int $K_{n}$ 2 $a,$ $b\in$
int $K_{n}$ $\varphi(a)=\varphi(b)$ $\varphi$ singular points $S=$
$\{p\in R_{n}^{\prime\cdot x}d(d\zeta p)=0\}$ $\varphi(a)\in\varphi(S)$ $c\not\in\varphi(S)$ $\varphi$ ,
$\tilde{a}\in\varphi^{-1}(c)\cap \mathrm{i}\mathrm{n}\mathrm{t}I0\mathrm{i}_{n}$ $a$ , $\tilde{b}\in\varphi^{-1}(c)\cap \mathrm{i}\mathrm{n}\mathrm{t}\mathrm{A}_{n}’$ $b$ ,
$\tilde{a}\neq\tilde{b}$ , $\varphi(a)\not\in\varphi(S)$
$\varphi(a)$ $v$ 1 $x$ $\tilde{R}\backslash (\varphi(S)\cup\varphi(\partial \mathrm{A}^{r}n))$ $\mathrm{J}_{0\mathrm{I}}\cdot \mathrm{d}\mathrm{a}\mathrm{n}$ $\gamma$
, $\varphi(a)$ $V\backslash \varphi(S)$ 1 $y$ $\tilde{R}\backslash \varphi(S)$ Jordan
$\tilde{\gamma}=u([\mathrm{o}, 1]),$ $u$ : $[0,1]arrow\tilde{R},$ $u(0)=\varphi(a),$ $u(1)=y$ $\tilde{\gamma}$ $\varphi(\partial \mathrm{A}_{n}^{\nearrow})=\emptyset$
$x=y,$ $\gamma=\tilde{\gamma}$ $\tilde{\gamma}\cap\varphi(\partial \mathrm{A}’n)\neq\emptyset$ $t_{0}= \min\{t : u(t)\in\varphi(\partial I_{1}^{\nearrow}n)\}$




$\gamma$ lift $\gamma_{a},$ $\gamma_{b}$ $\gamma$ $\varphi(S)$
$\gamma_{a},$ $\gamma_{b}$ - , $\gamma_{a}\cap\gamma_{b}=\emptyset$ $\gamma_{a},$ $\gamma_{b}$ $\partial I\mathfrak{i}_{n}^{P}$ ,
60
$\mathrm{i}\mathrm{n}\mathrm{t}I\zeta_{n}$ , $\varphi^{-1}(x)\cap I\dot{\mathrm{t}}_{n}’$ 2 $\varphi^{-1}(x)\cap\gamma_{a}$ $\varphi^{-1}(x)\cap\gamma_{b}$
$v$ , $\varphi$ $\mathrm{i}\mathrm{n}\mathrm{t}I\iota_{n}’$
(c) , $\varphi$ $K_{n}$
$(\mathrm{d})\Rightarrow(\mathrm{c})$ : $R$ $A$ Royden’s resolution $\tilde{R}$ $\varphi$ : $Rarrow\tilde{R}$
$\partial D_{n}$ $U$ $A$ $U$
$B$ $\partial D_{n}\subset \mathrm{i}\mathrm{n}\mathrm{t}B\subset B\subset U$ , $\partial D_{n}$
$V_{m}\text{ }\overline{V}_{m}\subset U$ $V_{m}$ $\partial D_{n}\neq\cdot\emptyset$ , $\cup V_{m}$
$B=\overline{\cup V_{m}}$
$A$ $D_{n}$ $B$
, $D_{n}\backslash B$ $p$ $\varphi(p\rangle$ $\in\varphi(B)$ $E$ $p$ $\varphi^{-1}(\varphi(B))\cap$
$(D_{n}\cup B)$ $\varphi$ $U$ , $\varphi(U\backslash B)$ $\varphi(B)$
$\varphi^{-1}(\varphi(B))\cap(D_{n}\cup B)$ 2 $D_{n}\backslash U$ $B$
, $E\subset D_{n}\backslash U\subset D_{n}\backslash B$
$\varphi(E)=\varphi(B)$ $\varphi(B)$ $W\in\varphi(B)$
, $\varphi(p)$ $w$ $\varphi(B)$ $\gamma$ $p$ $\gamma’$ lift ,
, $\gamma$ lift , $\gamma$ $[0,1]$
$\gamma=$.
$u([0,1]),$ $u(\mathrm{O})=\varphi(p),$ $u(1)=w$ , $[0, t)(0<t\leq 1)$
$R$ $v$ $\varphi(v(\mathcal{T}))=u(\tau)(0\leq\tau<t)$
Zorn , $v_{0}$ : $[0, t_{0})arrow R$
, $v_{0}([0, t_{0}))\subset E\subset D_{n}\backslash U$ $1\mathrm{i}\mathrm{I}\mathrm{n}_{\mathcal{T}arrow t_{0}}v_{0}(\tau)$
$\varphi^{-1}(u(t_{0}))\cap(D_{n}\backslash U)$ , $v_{0}$ $[0, t_{0}]$
, $t_{0}<1$ lift , $v_{0}$
$t_{0}=1$ $w=\varphi(v_{0}(1))\subset\varphi(E)$ $\varphi(E)=\varphi(B)$
$E\subset D_{n}$ $\partial D_{n}\subset B$ $\varphi(\partial D_{n})\subset\varphi(B)=\varphi(E)\subset\varphi(D_{n})$
$f\in A$ , 3 $\tilde{R}$ $\tilde{f}$ $f=\tilde{f}\circ\varphi$
$f(\partial D_{n})=\tilde{f}(\varphi(\partial Dn))\subset\tilde{f}(\varphi(D_{n}))=f(D_{n})$ $f$
$A$ , (d) (iv) ,
$A$ $D_{n}$ $B$
$K_{n}=\overline{D}_{n}$ $\partial I\mathrm{f}_{n}\subset\partial D_{n}\subset$ int $B\subset B$ $I\text{\c}_{n}\cup$ int$B\subset D_{n}\cup B$ ,
int $B$ $\partial R_{n}’$ (c)
4
1. 2 ( , (i) “$\partial D_{n}$ ’
$f$
, ( (i) , $A$ $R$
Proof. Myrberg ([3]) $R$ , $A=H^{\infty}(R)$
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$a_{n},$
$b_{n}$ $0<a_{n+1}<b_{n+1}<a_{n}<b_{n}(n=1,2, . . .)$ $\lim_{narrow\infty^{a_{n}}}=$
$\lim_{narrow^{\backslash }\infty}b_{n}=0$ , $R$ $\Delta_{0}=\{0<|z|<1\}$ 2
$\{a_{n}\}$ $\{b_{n}\}$ $\pi$ : $Rarrow\Delta_{0}$
, $C_{r}=\{|z|=r\}$ , $a_{n}\leq r\leq b_{n}(n=1,2, \ldots)$ $\pi^{-1}(c_{r})$
, $b_{n+1}<r<a_{n}(n=1,2, \ldots)$ $b_{1}<r<1$ $\pi^{-1}(C_{r})$ 2
$R$ $R$ $z\in\triangle 0$
$\pi^{-1}(z)$ , $H^{\infty}(R)$ $R$
$c_{n},$ $d_{n},$ $s_{n},$ $t_{n}$ $b_{n+1}<c_{n}<d_{n}<a_{n},$ $b_{1}<s_{n}<t_{n}<s_{n+1}<t_{n+1}<1(n=1,2, \ldots)$
$\lim_{narrow\infty^{S}n}=\lim_{narrow\infty^{t}}n--1$ $R$ $\{D_{n}\}$ $\partial D_{n}$
4 , , $r=c_{n},$ $d_{n},$ $s_{n},$ $t_{n}$ $\overline{J}\tau^{-1}(C_{r})$. 1
$\text{ }$
$r=c_{n}$ $r=d_{n}$ x\perp \dagger ‘\tau $\pi^{-1}(C_{r}^{\mathrm{v}})$
$R$ sheet $r=s_{n}$ $r=t_{n}$
$R$ $\{D_{n}\}$ , 2(d) $(\mathrm{i}\mathrm{i}),(\mathrm{i}\mathrm{i}\mathrm{i})$
$\Delta_{0}$ $z$ , $H^{\infty}(R)$ $z$ $\pi$ , (iv)
2. 2 $(d)$ , (iv) “ ” (iv) $\partial D_{n}$
” , (
, $A$ $R$ 9
Proof. 1 , $\{s_{n}\}$ $\{f_{\ovalbox{\tt\small REJECT}}\}n$ ,
$R$ $R$ $z\in\Delta_{()}$
$\pi^{-1}(z)$ , $H^{\infty}(R)$ $R$
$\Gamma_{n,1}$ $R$ Jordan , $\pi(\Gamma_{n,1})$ $C_{a_{n}}$ L,2
$R$ Jordan , $\pi(\Gamma_{n,2})$ $[-b_{n}, a_{n}]$
$\Gamma_{n,1,n,2}\mathrm{r}$ $R\backslash (\Gamma_{n,1}\cup\Gamma_{n,2})$
$\Gamma_{n,3},$ $\Gamma_{n,4}$ $\pi$ $C_{s_{n}}$ $[-t_{n}, s_{n}]$
$R\backslash (\mathrm{r}_{n,3}\cup \mathrm{r}n,4)$ $R$
$\{\tilde{D}_{n}\}$ $\partial\tilde{D}_{n}$ 2 $\Gamma_{n,1}\mathrm{U}|_{2}$, $\mathrm{L}_{3},\cup\Gamma_{n,4}$
2 , $\tilde{D}_{n}$ Jordan $L_{n}$
$L_{n}$ $\pi(L_{n})$ $[a_{n}, s_{n}]$ $-$ $D_{n}=\tilde{D}_{n}\backslash L_{n}$ ,
$\partial D=\Gamma nn,1\cup \mathrm{r}\cup n,2L_{n^{\cup\Gamma\cup\Gamma_{n,4}}}n,3$ , 2(d) $(\mathrm{i}),(\mathrm{i}\mathrm{i}),(\mathrm{i}\mathrm{i}\mathrm{i})$
“$A(=H^{\infty}(R))$ $\partial D_{n}$ ”
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